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Lighting of the Clothing Industry 

Data compiled by I H. Oday and I! II". I*< n 

Lighting l>> parti t 

Introductory 

There is no doubt but that the manufacture of elothn i^ our 
of our greatest Industrie , 1'nder this heading may fall high grade 
irtieles made to special measure, ready-to-wear hiidi ^rade goods, 
laborers 1 low prieed coarse clothes, etc, and tin* establishment 
itself may vary from the modern tailoring establishment to the 
dark alley sweat shop. Thus we have an industry with greatlj 
diversified working conditions and a large variety of kinds and 
classes of goods and materials, with a corresponding number of 
processes and exacting requirements 

As i^ true with nearly all la rue industries, the clothing industry 
has enjoyed rapid strides in the development of new and better 
machinery, as well as in the methods of operation; and today, 
even the niosi insignificant factory or shop is equipped with much 
up-to-date apparatus. This progress is all tin more noteworthj 
when we stop to consider that it is only a comparatively diort 
time since each family made most of its own clothing by hand 
from I hr raw material. 

Present Practice 

In an endeavor to determine the present practice of lighting 
in clothing factori* . an investi ition was conducted winch in 
eluded an inspection of approximately 100 factories. An endeavor 
was made to visit factors covering the manufacture of large 
a variety of clothing as possible, also those in several different 
localities. Factories representing a lar variety of product wen 
encountered ineludii underwear, coats, suits, hat-, collars, cor- 
sets, brassieres, gloves, stockings, ties, waists, shirts, sweaters, furs 

and overalls. 

The results analyzed as to lamps and power consumption, 
equipment and systems of illumination employed shon that 
while nearly all were using Mazda or Tungsten filament 
lamps, 86 per cent were using a type of lamp unsuitable for 
obtaining tin* most effective and economical results; <>!■ per cent 
were using sufficient power, which if properly applied would bave 
produced adequate illumination; 23 per cent were usin^j more power 

than would ordinarily he necessary to produce good illumination; 

I (■ per cent would require greater power consumption to produce 
adequate lighting; 10 per cent were using a variety of types and 
sizes of lamps for corresponding operations and showed that n< 

effort whatever had been made in the \\a\ of standardization. 
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With regard to the type of equipment employed, 28 per cent 
were using antiquated tin shad* ■>() per cent semi-obsolete steel 
nfl.-.tors; 10 per cent opalescent em losing globes; L4 per cent wei 
using modern equipment H percent used no reflecting equipment 
10 per cent were using inefficient and obsolete glass shades ami 
reflectors. 

1 "•!<•' the heading "systems of lighting/' it rill be noted 
that 86 per cent were found to be using the old drop i rd system, 
whereas 14 ,„.,. cent were using s fairly modern insUllation It 
*hould be borne in mind, bowever, that this analysis embraced 
" iIn the ,;n f factories. V i matter of fact, an endeavor was 
' u;l<,< • '" locati factories which lvi promise of i reasonably ood 
lighting insUllation. If th< small factories had been included, it 
certain that s much imaller per. ntage of installations els ed 

od " p ild bave I- < a noted 

x " "' i" intei ited in lighting u.ll recall riding or walking 
1,1 »ugh the gai ent manufacturin ■ -. ni. t ,,i ., I,,,-. . it •, and no 
[u '"- ,,M ' lighting fidit ions under which the operatoi work. 
NI plants are -nil using the open flame et However, 



"" rapidlj being m\ ted bj m< rm of electric light 

*' u inite . tnmon to so bare unshielded electric lamps in 
"' ' from to 500 n tts iusp< nded from drop eordi 
ither cl i to the ceiling or i the eyes oi the op< itoi This i 
V rticularlj true of the i ill. iw< al ihop irarietj of fai > rj 
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Perhaps in no other industry is the distribution of light of greater 
importance than in the manufacture of clothing. In a large major- 
ity of operations encountered, shadows cast by machine parts or 
operators may be extremely objectionable and annoying. This is 
especially true where work is being done on fine material and visual 
perception lias a definite bearing on the quality of work produced. 
In view of the exacting conditions encountered, particular care 
must be exercised in designing an installation, so that the distri- 
bution of light for a particular operation will adequately meet the 
requirements. 

There is a tendency on the part of some of t he factory owners 
to attempt to utilize a small number of relatively large lamps, 
rather than a greater number of smaller units on account of the 
lower wiring cost. The result usually encountered from such a 

n 




Fig.l 

Localized General Illumination for Machine Sewing, (a) Coarse Work, 100-watt 

Howl Enameled Mazda C Lamps inltl.M Standard Dome Reflectors Hung 

from 4 to (i Feet Above the Table, (b) Medium Fine Work. 1 50- watt 

Bowl Enameled Mazda C Lamps in RLM Standard Dome Refl •- 

tors Hung 0* Feet Above the Table 

procedure is uneven, "spotty" lighting. For specific information 
on this subject see Bulletin Index 13, "Calculation of the Lighting 
Installation. " 

The clothing industry, owing to the diversified requirements, 
calls for a wide range of intensity. For instance, in the shipping 
room, an intensity of \ foot-candles will be found to give fairly 
good satisfaction, while in the sewing room an intensity of 20 to 
50 foot-candles at the needle point may be required. 

Wherever it is possible to do so in the clothing factories, it is 
recommended that the system of general illumination be employed. 
In other words, if the required intensity can be economically pro- 
duced by the system of general illumination, such a system is 
recommended. If, on the other hand, the economic limit is passed 
before the intensity has reached the necessary point, a localized 
general system should be employed, with recourse to a combined 
local and general system, when the limit has been rea< lied with the 
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localized system. Hence, it will be seen that with the diversified 
requirements, the theoretical proper intensity of illumination will 
vary for each factory and for each class of work being carried on, 
and consequently it will be difficult to set a definite limit. However, 
experimentation has proven that certain intensities which come 
well within the economic limits of good lighting, give beneficial 
results from every viewpoint, and therefore, recommendations are 
based upon these figures. 

"While forms of indirect lighting produce a very desirable 
character of illumination for many operations in the clothing fac- 
tory, it is seldom employed, due to the higher operation expense. 
Direct lighting fixtures are more generally applicable. The types 

of direct lighting units which find application are the R LM Standard 

Dome, dee]) bowl steel, prismatic glass, opalescent glass, mirrored 

gla and various forms of glass and combination metal and glass 

enclosing and semi-enclosing units. All of these types, under 
proper conditions, will produce satisfactory results. (See Bulletin 
Index 22.) However, it is felt that from the standpoint of econ- 
omy, distribution, maintenance and efficiency, etc, that the HIM 
Standard Dome reflector, especially when equipped with the bowl 
enameled Mazda C lamp, will find most universal application. 

The appearance of a factory, while noi of paramount im- 
portance, i- demanding more and more attention. Of the factors 

which add to or detract from the appearand of the interior of a 
clothing factory, one of the mosl important is the lighting installa- 
tion. A multiplicity of fixture- and drop cords bung in a hap- 
hazard manner at non-uniform hanging heights, employing var- 
ious types of reflectors and lamps, produce a general appearance 

which is far from pleasing to the eye. On the other hand, an in- 
stallation which is uniform throughout adds to the attractiveness 
of the interior and create- a favorable impn -i<m on the minds of 
visitors or worker-. Circumstances, bowever, do not warrant the 
introduction of highly decorated fixture^, a- it is i itne and 
uniformity rather than decoration which count A svstem not 
well maintain 1 does not only detract from the appearance but 

i- a real liability. See Bull, tin Index 1 I. I 

The processes in clot Inn- manufacture are hen briefly out- 
lined with indications of the lighting requirement both as to 
system and intensity. The more or 1. itandard method- of pro- 
ducing the illumination for the different pi are given, 
following this analysis. (Tabh I ami If). 
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Requirements for Individual Operations 

Machine Sewing 

The requirements in a sewing room are very diversified. The 
type of machines, the quality of the work being done, the color of 
the goods, color of walls and ceiljngs, and the liability to accumulate 
dust must all be considered in deciding upon and laying out in- 
stallations. It is, therefore, obvious when one considers the vari- 
ation in these factors that no particular system can be selected 
for universal use* in this particular department. 




Fig. 2 

Machine Sewing on Sweaters with Lighting as Suggested in Fig. 1. 100 

watt bowl enameled Mazda C lamps in RLM Standard 

Dome reflectors are hung feet above the table in a 



staggered arrangement 



The two main positions at which light is required on the sewing 
table are, first, at the side of the machine where the goods lie prior 
to being sewed together, and second, at the needle point. For the 
former a medium intensity of illumination will suffice. The re- 
quirements are that adequate illumination be provided so as to 
make it possible for the operator to distinguish between different 
pieces of goods and also between the different parts of the same 
piece. It is obvious, of course, that a greater amount of illumina- 
tion will be necessary when work is on dark goods rather than 
light goods. Owing to the unsym metrical arrangement of the goods 
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what lower intensity would be supplied throughout the remainder 
of the room by a system of general illumination. A typical layout 
which will give satisfaction under these circumstances is shown 
in Fig. 3. < ire should he taken in choosing the type of 
reflector for local lighting as indicated in Fig. I. A night view of 
an excellent example of this form of lighting is given in Fig. 5. 
Intensities of illumination desirable for the various classes of work 
under this heading will he found in the accompanying tables. 



Hand S< u ing 

In every clothing factory there is a certain amount of hand 
sewing to be done. This in general is irery fine work and requires 
_ »d illumination. The natural posture for the operator to sunn 
is, whi! sited, to take the work on her knee. Hence, it is extremely 
important thai the lighting system be installed so as to eliminate 
the p- Ability of objectionable si dowa being cast upon the work. 
It is also obvious that the predominating light should come from 

htly in front of the position of tin 4 operator and preferably from 
the left. These Factors no doubl bad a considerable bearing on 
the fact that todav a large number of factories are utilizing local 
lightii i. c one unit per operator, for hand sewinj 

To obtain the red net ion of shadows, many fact ories are equipped 
with opal ^lass enclosing globes. The fixture^ no doubl satis 
factorily solve the problem with i ajard to diffusion; bowever, th 
characteristic distribution is such that < onomical illumination 
on sewing tables Is not produced. Satisfactory results can be ob- 
tained by tl use of localized general illumination o r the win 
table, units bung from 5 to <> f< t above the surfao f the tabl< 
nd -|) ed in the neighborhood of s fed apart; 1 00- watt, 150 
or w 20<)-watt bowl enameled Mazda C lamps in RLM Standard 

Dome ref tors, the si» oi unit, of course. • pemlin. upon th 

class of work. There will be good diffusion, objectionable ihadow 
will be r luced t<> ;< satisfactory minimum and the operatoi \\ i 
not 1" bandi pped by 1 p h I li it constantly in their 

wav. 



( uttin 



The problem in the cuttii torn is not i y plicated a thai 

in tin sewing r< m. 1 t; Lies arrari} : in parallel ron 

two tabl back \ back, thus vii a ( mlnn I breadth of 
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approximately <► feet, while tin- distance bet* n rowa vari 
according to the dimensions of the floor an tvailabli It 
will average, bowi r, approximately i ! feet. In manj 
factorii the nature of 1 1 •<- work done on the cutting tabl< 
does nol ary greatly. Many are u d for machine cut tin 

only, while others are used for hand cutting. In either i 

i he cutter musl carefully follow the patt n lim on the goods, 




I 

I I I 

\ ighl \ irw of Machine Sewing w it I I onibination of (ieti I and I I I lit - 
in 1 00- watt frosted Mazda < lamps in RLM Stand; I \ ) ion 

1 6- fool centers in iVrt above the flooi use I for 'hum n 

.'»-w;iii Mazda It l;mi|>> in deep howl aluininui I re- 

flectors provide an intens of M) foot-candle* al the 
needle point Th. tl met tax »f support indi- 

I in Fig > i >mpl< <l 

and it is obvious that his ability to see easily, quickly and with 
confidence is of paramount importance, both from the p int of 

\ irw of spoila and that of output. 

Cutting machines are often equipped with an individi I \o\ 
wattage lamp and reflector located in Front of tin- knit Thi- 
provides effective supplementary illumination if \ tperly main 
tained. However, many instam lur been nol I where lamp 
and reflector have been removed entirely and in - me cas > 
clear bare 25- or rt> watt Mazda lamp has I n in rt I in th 
socket, defeating the purpo>r for which tin* I _ht was on_ illy 
intended. 
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The cutter must work the entire Length of the table in the 
majority of csaa 9; hence it i- necessary that a fairly even intensity 
of illumination be produced over the entire tabic surf;tce. This 
1- nut only true for cuttin hut also for the placing of patterns 
and marking of the e mmIs. \n arrangement of lighting units 
milar to that described for the hand sewing tabic will upplj 
ad [iiate illumination for this type of work, 1 e , localized general 
illumination f whereby the maximum of intensity is supplied oil tie 
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requirements (see Fig. 7), otherwise localized meral illumi- 
nation will undoubtedly be more practicable. 

In most all cases, diffuse illumination is desirable, not onlv 

to eliminate direct and reflected glare, but al > to produce effec- 
tive illumination on vertical surfaces and reces between intricate 
parts of machines. There is no definite plane which demands the 
maximum illumination, and for this reason indirect systems or th< 
use of diffusing enclosing globes produce the most satisfactory 




Fig. 7 

Looping and Seaming of Stockings Can 1"- ( arried on Verj Efl ••!> I n<l< 
Lighting Conditions Such as Shown in This Nighl Phot. "aph. 200-watl 
bowl enameled Mazda < lamps in RLM Standard Dome reflectors 
hung 10 fiH'l above the floor on centers 7 bj 9 feet. High level 

illumination of I t-candles is tl suit 



results. This may be accomplished by the use of a lighting unit 
which diffuses the lighl and gives a fairly wide spread, hung quit 
high as compared with their spacing and preferably 1< (tin 
outlets between machines rather than directly above. 

For large knitting machine where the parts extend quit 
high, the lighting must he arranged, not only to illuminate these 
parts to a satisfactory degree to permit inspection of the operation, 
but also to eliminate undue dare where the operator look- upward 

toward these parts. (See Fig. 8.) 
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In&pt n and I old in g 

Inspection in. perhaps, the operation which makes the most 

tcting demands writh regard to illumination. Inspectors nol 

■ nlv examine the work hut detect stains, errors in colors, fault- in 

t lie* goods, etc. Tin i called upon to <lo this with reasonable 

d and great accuracy. Hence, it will be seen that a light which 

will bring out all of these defects in as pronounced a maimer as is 

possible, should be employed. In manj factors as much of the in- 
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The method of installing these units, of course, varies consid- 
erably with the class of work and the methods of the management. 
That is, in underwear factories, for instance, some managers be- 
lieve that it is efficiency for the inspectors to fold the garment as 
it is inspected, others believe strongly in the advisability of an 
inspection department as separate from the folding department, 
while others believe in combining both departments, that is, plac- 
ing inspectors and folders side by side — two folders to each in- 




Fig. 9 



Another Example of High Level Illumination is Seen in This Inspecting 
Department of a Stocking Factory. 200-watt bowl enameled Mazda C 
lamp* on an average spacing of 7 feet, provides over 20 foot- 
candles of uniformly distributed illumination 



speetor. Hence, it will be seen that for the first two method 
mentioned, a system of general illumination would he preferable 
and that it would be desirable to have this illumination of a dav- 
light color value. In the third case, however, the tables can he 
arranged so as to make it possible to supply the inspectors with a 
local color matching unit, whereas the folders can be supplied 
with illumination from the ordinary incandescent lamp. 
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Fitting 

The requirements in the fitting room are simple and do not 
vary to any great extent. A medium intensity of general illumina- 
tion supplied by units which prop rly diffuse the litfhl will prove 
tisfactoi i r n the majority of i 

When the fitting is done on models, m, thought n« <l I •• iven 
to the d orativi * ttun <»!' the fixtures However, the illumina 
tion should 1m- such s to eliminate objectionable shadows on th 
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binds about 9 inches from the table and is about 2 feet long. On 
this most of the pressing is done. While the work is not of a par- 
ticularly fine nature, a fairly high intensity of illumination is re- 
quired. Since the operators face the table, a localized general 

system of illumination, consisting of a row of lights hung over the 

eenter of the table, ."> to o feet above the table top (as shown in 

Fig. 10), or a well designed system of straighl general illumination 
will meet the requirements. In order that scorches tnav l><- more 

easily dehcted, it is recommended that the installation of daylight 

- 

Mazda C lamps be considered for this process. Willi illumina- 
tion of a color value approximating daylight, the brown or yellow 
caused by the scorch will be more easily detected than if a light 
having a preponderance of yellow rays is used. 

When ironing machines .ire used, it will often be found desirable 
to utilize a system of localized general illumination, on account 
of the liability of shadows being east by overhanging parts. For 

this service the units should be hung almost directly above tin- 
head of the operator. An equipment which will meet the lighting 
requirements consists of the RLM Standard Dome reflector ami 
a 75-watt bowl frosted Mazda (' lamp hu 

the floor. 



ng about f) feet from 



Laundering 

In the laundry the construction of much of the machinery i- 
such that objectionable shadows may be encountered, unless the 

lighting equipment is carefully selected and installed. With the 
many overhanging parts, the location of outlets is especially im- 
portant. Localized general illumination is recommended for the 
majority of operations where average conditions exist. 

As mentioned under headings of pressing and inspecting 

daylight M \/.i>a lamps are quite applicable for similar operation- 
in the laundry as an aid in the detection of spots, stains and scorches. 

Stockroom 

The layout for this room generally consists of rows of shelve- 
or racks on which the finished goods are placed before being shipped. 
Since it is necessary to read the labels which are usually in small 
print or writing on the tag. a reasonably good intensity of illumi- 
nation is required. A satisfactory method of illumination < -(in- 
sists of locating row- of units down the eenter of the aisle between 
the racks; a rehYetor giving a fairly wide spread being usually desir- 
able. Lighting units should be hung at a height so that they will 
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come at least to the top of the shelves and preferably slightly 
higher. 75-watt bowl frosted Mazda C lamps in RLM Standard 
Dome reflectors or shallow dome reflectors, spaced from 10 to 
1.5 foot centers, will supply fairly adequate illumination. 



Sample and Show Room 

Here the problem very closely resembles that in the modern 
store. A fairly high intensity of well diffused general illumination 
will meet the requirements, (are should be exercised in the se- 
lection of fixtures in order that the proper decorative element 
will be obtained. The employment of either semi-indirect or totally 
indirect lighting fixtures would be justified in thi> case. 

Under some conditions the use of the daylight Mazda lamp 
will prove advantageous, this being true, of course, if the goods on 
display are of such a nature that it is desired to bring out the coloi 
in the true form, or where it is desirable to discriminate between 
different colors. Under the most exacting conditions of color 

discrimination, it is recommended that the more accurate form of 

olor matching units be employed. 



Packing and Shipping 

The requirements for this class of work present no great dif- 

ficulty. A system of general illumination with a reasonable in- 

tensity will suffice. Approximately 1 watt per sq. ft. will supply 
adequate illumination. The type of reflector which meets th 
demand in the majority of cases is the KLM Standard Dome. 
Lighting units should be installed so there will he no #reat 
variation in intensity and a reasonable minimum of objectionable 
shadows 
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TABLE II 



Svmbols 



G — System of general illumination. 

LG — Localized general system. 

L & (J — Local and general systems combined 



- 


HATS 


Operation 




Intensity 






System 


in 








Ft. Cdls. 




Machine Sewing 


L&G 


L. 15-20 

G. 4-6 




Hand Sewing 


LG 


8-10 




Pressing and Ironing 


LG 


5-10 




Examining 


LG 


10 




Braiding 


LG 


6-8 




Fur Room 


LG 


6-8 




Blowing 


LG 


4-0 




Forming and Hardening 


LG 


6-8 




Sizing 


(. 


5-6 




Si iffening 


G 


5-6 




Stretching and Blinking 


G 


5-6 




Finishing 


LG 


8-10 




Sample and Show Room 


G 


10-1* 




Stock and Shipping 


G 


2-6 





Sales Offices are located in all the Principal ( ties 

of the United States 
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